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Ultrasonic detection of surface acoustic waves has been shown to 
have important applications in determining microstructural properties, 
inspection of materials for quality control and for detection of flaws 
in materials. Several laser generated optical techniques have been 
shown to be highly sensitive for the detection of ultrasound [1]. 
However, light transmission through air has several problems and fiber 
optic sensors are rapidly gaining popularity because of their high 
sensitivity, small size and low transmission losses. 
Single mode fiber optic interferometric sensors (FOIS) have been 
shown to possess high sensitivities for various applications. 
Measurement of real time phase-shifts have been demonstrated in acoustic, 
temperature, magnetic and strain sensors [2-4]. In the FOIS reported 
so far, light from the reference arm and the sensing arm is recombined 
after the external perturbation has ac ted upon the sensing arm, and the 
difference in phase observed at the detector is used to give an indication 
of the parameter to be measured. One cause for concern in such a FOIS 
is the sensitivity of phase to a miniscule change in the temperature 
which can lead to a change in the phase in either arm of the interferometer. 
This happens because the reference and the sensing arms are physically 
at different locations and hence a change in temperature in one arm does 
not necessari1y imply a change in the other. This leads to a misinter-
pretation of the observed change in phase due to temperature change 
being attributed to the external perturbation to be measured. 
In the case of homodyne detection, the differential drift in the 
arms of the interferometer caused by random temperature fluctuations 
produces a fading in the amplitude of the detected signal. It is 
essential to maintain the FOIS continuously at its quadrature point. 
One of the techniques to maintain maximum sensitivity suggested by 
Jackson et al [5] uses a piezoe1ectrically stretched coiled fiber. Use 
of highly birefringent fibers have been suggested [6] in single-fiber 
interferometers where the interfering modes within the fiber see exactly 
the same temperature conditions. Recent1y, an integrated optic micro-
displacement sensor, which used a Y junction and a polarisation main-
taining fiber, was reported [7). 
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This paper deseribes a novel teehnique used to build a thermally 
stable Fors. The sensor is easy to eonstruet and ean be used as a probe 
in high temperature zones for deteetion of surfaee aeoustie waves. 
SENSOR CONSTRUCTrON 
The sensor head was eonstrueted as foliows: 
1. A fused bieonieal tapered eoupler was eonstrueted using a teehnique 
deseribed by [8] from a 4/125 single mode fiber with numerieal 
aperture 0.1. 
2. The two output arms of the eoupler were eleaved immediately after 
the eoupled length. 
3. The eoupler was inserted into a eylindrieal glass tube, fixed with 
epoxy and polished until two eores, very elose to eaeh other, eould 
be observed. 
4. Aluminium was seleetively deposited at the end of one of the eores 
in an evaeuated ehamber. 
The eore with the refleetive end was used as the referenee arm and the 
open eore as the sensing arm, as shown in Figure 1. 
RESULTS 
Figure 2 shows the sehematie set-up of the displaeement sensor. 
A He-Ne laser (?\= 632.8 nm) was used as the souree to injeet light 
into the fiber and light from the seeond input arm of the eoupler was 
monitored using a p-i-n deteetor. The sensor head was plaeed very elose 
to a piezoeleetrie tube surfaee. The input to the tube was varied from 
de to 100 kHz and the outputs obtained were high'y stable with respeet 
to time. Temperature variations of more than 10°C over aperiod of 
several hours did not have any effeet on the observed outputs. Figure 3 
shows the output at 5 kHz. Displaeements in the subnanometer range were 
measured. 
CONCLusrONS 
A stable, temperature insensitive Fors has been demonstrated in a 
laboratory environment. Couplers with different split ratios ean be 
shown to operate with equally high stabilities. The sensor is easy to 
eonstruet, and has applieations as a probe in high temperature environments 
for measurement of mierodisplaeements. Further improvement in sensor 
sensitivity is possible by using deteetors with very low noise levels 
and by aehieving higher refleetivities at the end of the referenee arm 
eore. 
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Fig. 1. Sensor details. 
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